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The Cover Test 
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Introduction 
Clear, comfortable, single, binocular vision is enjoyed by most people. It allows us the 
opportunity to participate in the activities that are often important parts of our lives. Taken 
for granted by most, its absence can have severe, detrimental effects on many aspects of life. 
Besides the obvious problem of diplopia, binocular vision deficiencies can also lead to 
amblyopia, perceptual anomalies, poor cosmesis, and can even limit one's occupational 
opportunities. 
In the course of performing an examination of a patient's visual system, one of the important 
pieces of information an optometrist must obtain is the state and stability of the patient's 
binocular system. This is often accomplished through a battery of tests, however one of the 
simplest tests that yields a tremendous amount of information in a short period of time is the 
cover test. This procedure has an added benefit in the fact that it requires almost no 
instrumentation and therefore serves as an excellent out-of-office screening technique as well. 
Although the cover test is a relatively simple procedure, there is often confusion concerning 
the appropriate sequence used in performing the test, appropriate observations to be made 
during the test, and interpretation of the results. This video will attempt to resolve some of 
these issues by presenting the concepts behind the cover test and showing several examples of 
the cover test being performed along with observations and interpretations to be made. 
Finally, the video will conclude with several examples of the cover test without 
explanations, so that they may be used as self-quizzes. 
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Concepts of the Cover Test 
There are four essential pieces of information that an optometrist wishes to learn from a cover 
test: 
• Phoric vs Tropic Response 
A patient's binocular system needs to be classified as either phoric or tropic. The 
presence of a tropia must be assessed as being either constant or intermittent as well as 
unilateral or alternating in nature. 
• Direction of Deviation 
The direction of the phoric or tropic response needs to be described as ortho, exo, eso, 
hyper, or hypo. 
• Magnitude of Phoric or Tropic Deviation 
The magnitude ofthe deviation, in prism diopters, must be quantified. This can be 
done in the form of an estimation based on the amount of refixation movement seen by 
the doctor, or it can be more accurately measured by neutralizing the refixation 
movement using prisms. 
• Fusional Ability after Dissociation 
If a patient is phoric, some assessment of their ability to regain fusion after prolonged 
binocular dissociation is necessary. This information will indicate whether the person 
is likely to comfortably and consistently maintain single binocular vision; 
To understand how this information is gathered during a cover test sequence, let's first take a 
look at the cover test sequence from a general perspective. 
CT: Sequence 
The initial differential diagnosis that must be made in the cover test sequence is whether the 
patient is binocular or strabismic. This information along with the deviating eye, direction of 
the deviation, and ease of fusion are all obtained by performing a unilateral cover test. 
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Information regarding the full magnitude of any deviation is obtained by performing an 
alternating cover test. This test is also used to confirm the direction of the deviation as 
identified in the unilateral cover test. The alternating cover test is performed, and the results 
are interpreted in the same manner regardless of whether the patient had earlier exhibited a 
phoria or a tropia. 
The presence of a latent or intermittent tropia and the fusional ability of a phoric patient are 
most appropriately evaluated by performing a second unilateral cover test after the 
alternating cover test. It is done at this time because the patient's binocular system has since 
been subjected to prolonged dissociation and any weaknesses in the binocular system will be 
most apparent under these conditions. 
Now that the basic concepts of the cover test sequence understood, let's break it down into the 
specific steps and important observations to make when performing the cover test. 
CT: Technique 
First Unilateral Cover Test: 
The unilateral cover test is performed to differentiate between a phoria and a tropia. The 
patient is first asked to fixate on an object and the doctor then covers one of the patient's eyes 
and watches for movement in the opposite eye. This sequence is repeated three times and is 
then performed with the opposite eye being covered. 
If no movement of the eye not being covered is seen during this sequence, the diagnosis of a 
phoria is confirmed. The direction of the phoria can then be assessed by observing the 
refixation behavior of the eye just uncovered. If no motion is seen during the unilateral cover 
test, the binocular system is said to be orthophoric~ If, for example, the eye just uncovered 
makes an inferior movement to regain fixation, the deviation is said to be a hyperphoria. 
Likewise, if the uncovered eye makes a nasal movement to regain fixation, the deviation is 
said to be an exophoria. 
Once identifying the direction of the phoria, the patient's ability to regain fusion after 
dissociation should be assessed. It should be noted whether the patient easily re-establishes 
binocularity or whether much effort such as repeated blinking is needed. 
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Here we see the unilateral cover test performed on a phoric patient. 
If any movement of the eye !!.Q.t being covered or lack of refixation of an eye after being covered 
is seen during the sequence, the diagnosis of a tropia is confirmed. 
The direction of the tropia is determined by the type of motion seen in the eye !lQ1 being 
covered. For example, if one eye is covered and the other eye is seen to move temporally to 
gain fixation, the deviation is described as an esotropia. Likewise, if an eye is covered and 
the other eye is seen to move superiorly to gain fixation, the dcvia tion is diagnosed as a 
hypotropia. 
Differentiating between alternating and unilateral tropia is based on the preferred fixating 
eye demonstrated by the patient during the test sequence, and is most easily evaluated by 
watching the patient's refixation behavior after the occluder has been removed . If the 
patient consistently refixates with one particular eye the tropia is said to be unilateral in 
nature and the non-preferred eye is said to be the tropic eye. 
If, on the other hand, the patient shows no strong preference for refixating with one particular 
eye, the tropia is said to be alternating in nature. 
Here we see the unilateral cover test performed on a tropic patient. 
Alternating Coyer Test 
An alternating cover test is then performed in the same manner regardless of whether the 
patient has shown a phoria or a tropia from the initial unilateral cover test. The alternating 
cover test is performed with the patient maintaining fixation as was done in the unilateral 
portion. In this sequence, however, the occluder is alternately placed before each eye for 
several seconds. When the occluder is switched between eyes, it is important to move the 
occluder swiftly ~o as to not allow the patient to regain binocular fusion at any time during the 
test. 
The movement of the eye being uncovered to gain fixation can be used to confirm the direction 
of the deviation as determined in the unilateral test. Again, if no motion is seen during the 
alternating cover test, the binocular system is said to be ortho. Any motion seen must be 
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classified as exo, eso, hyper, or hypo as was described previously. The appropriate suffix, 
"phoria" or "tropia," is applied based on the results from the unilateral cover test sequence. 
To quantify the magnitude of movement, many experienced clinicians.simply estimate, in 
prism diopters, the amount of motion seen. When very accurate results are desired, a prism is 
used to neutralize the motion until none can be seen by the doctor or perceived by the patient. 
This technique will be further covered in a separate section presented later in the video. 
Second Unilateral Cover Test 
Once completing the alternating cover test, it is important to finish the sequence with a second 
unilateral cover test, especially if the patient showed a phoric response from the initial 
unilateral cover test. The technique used is identical to the one used in the first unilateral 
cover test. As mentioned before, the second unilateral cover test is done at this time to assess 
the presence of any latent or intermittent tropia as well as the stability of the patient's 
binocular system. If a tropia was already seen during the first unilateral cover test sequence, 
this portion of the test can then be used to confirm the initial findings. 
Now that the basic concepts and the specific techniques for performing the test are understood, 
let's look at a couple examples of the cover test sequence in detail and trace the findings to a 
final diagnosis. 
CT: Outcomes 
Here we see the unilateral cover test being performed on a patient. Notice that as each eye is 
covered, no motion of the fellow eye is seen. Also, note how the eye just uncovered moves 
nasally to regain fixation, and that this movement is made with minimal difficulty. 
Let's now look at the previous example by following the findings through a flowchart format 
to arrive at a diagnosis. Since we saw no motion of each eye as the other was covered, the 
diagnosis of a phoria was made. Next, we determined that the patient had an exo deviation 
based on the fact that a nasal refixation movement was seen upon uncovering each eye. 
Finally, we saw that the patient had no difficulty regaining binocular fusion upon uncovering, 
indicating a stable binocular system under the test conditions. Therefore, based on our findings 
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at this point, we have tentatively made the diagnosis that the patient is exophoric with a 
stable binocular system. 
The alternating cover test is performed next to determine the full magnitude of the deviation. 
Again, we see a nasal movement of each eye as the occluder is moved from one eye to the other. 
The magnitude of movement seen in this example is consistent with an angle of approximately 
12 prism diopters. 
Going back to our flowchart, we have confirmed the initial diagnosis of an exo deviation based 
on the fact that a nasal movement was seen upon alternate occlusion of the eyes. The full 
magnitude of the deviation was estimated to be approximately 12 prism diopters. 
From the alternating cover test, we have confirmed that the patient has an exo deviation and 
the angle is approximately 126 in magnitude. 
Since the patient demonstrated a phoric response in the initial unilateral cover test, it is 
especially important to repeat a second unilateral cover test now that the visual system has 
been stressed by prolonged binocular dissociation during the alternating cover test. In this 
second unilateral test, we again see no motion of each eye as the opposite eye is covered. We 
also continue to see that the patient has little difficulty regaining binocular fixation after 
removal of the occluder. 
From this second unilateral cover test, we now know that the patient has no tendency to 
develop a tropia when the visual system is subjected to a stressful environment. Furthermore, 
we can also see that the stress of prolonged occlusion has not induced any fusional difficulties. 
We have now confirmed that the patient maintained a phoric posture even after being 
visually stressed. 
Combining the results of the three stages of the cover test, we conclude that our patient is a 12 
prism diopter exophore with a stable binocular system and shows no tendencies to break fusion 
under visual stress. Let's now take a look at the cover test sequence being performed on another 
patient. 
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In this example of the unilateral cover test, we see a temporal movement of the left eye as the 
right eye is covered. On the other hand, when the left eye is covered and uncovered, no motion 
is seen with either of the two eyes. 
Since we saw movement of one eye upon occlusion of the fellow eye, the patient has 
demonstrated the presence of a tropia. Furthermore, we saw a temporal movement of one eye 
as the fellow eye was covered, thus indicating an eso deviation. In this example, however, 
this tropia was only seen upon occlusion of the right eye, while no motion was seen upon 
occlusion of the left eye. This is consistent with a unilateral left esotropia since the patient 
has shown a preference to always fixate with the right eye when possible. 
Thus, we have diagnosed a unilateral left esotropia. 
In this alternating cover test, we see that the eyes make a temporal movement as the occluder 
is switched between the eyes. Notice that the amount of movement increases as the test 
proceeds, until it finally reaches a magnitude of approximately 25 prism diopters. 
Since a temporal movement was seen upon switching the occluder, the initial direction of an 
eso deviation was confirmed. The magnitude of the deviation varied with time, and 
eventually reached a maximum of approximately 25 prism diopters. 
We have now confirmed the eso deviation as seen in the initial unilateral cover test and 
determined the magnitude of the deviation to be approximately 25~ . 
Since the patient demonstrated a tropic response in the first unilateral cover test, many 
clinicians would end the testing sequence at this point, since a second unilateral is not 
diagnostic for a latent tropia or fusional difficulties. It will be shown in this example simply 
for comparison with the first unilateral cover test. 
In the second unilateral cover test, we continue to see a temporal movement of the left eye as 
the right eye is covered, and we see no motion of the right eye as the left eye is covered. This 
behavior is identical to that seen in the initial unilateral test. 
The second unilateral cover test has confirmed the presence of a left unilateral esotropia. 
Our conclusion from the testing sequence is that the patient is a 25 prism diopter left unilateral 
esotrope. 
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Parameters 
When performing either a unilateral or an alternating cover test, there are several important 
parameters that should be controlled during the testing sequence. 
The target size and distance are important parameters to control when performing a cover test 
because a phoric or tropic response is specific to an accommodative response, which, in tum, is 
determined by a given target size and distance. 
In a typical examination, a cover test is performed under two conditions- far and near. In a far 
cover test, the target is typically located at 6 meters. Since clarity of the target is an 
important factor to control, a target should be selected so that the acuity demand of the target 
closely matches the acuity potential of the patient. If the target is too small that it is 
impossible for the patient to see the target clearly, or the target is too large that it can still be 
seen clearly through a wide range of accommodation, any results obtained will be invalid . 
Since most people are correctable to 20/20, a 20/20 letter is a common target of choice. 
A near cover test is performed in the same fashion as for the far cover test, except that the 
target is typically placed at 40cm. Modifications to the target distance can also be made if 
the patient's habitual wotking distance is significantly different than 40 em. As in the far 
cover test, the target size used for the near cover test should meet the acuity potential of the 
patient. 
Although the use of an appropriate control lens is important, there is no specific lens that must 
be used for any cover test. Rather, it is important to understand the effects of lens application 
and to specify the actual lenses used while performing the test at a particular distance. Often 
times, an examiner may wish to learn how the patient's phoria or tropia changes with 
different lenses. It is important, however, that the lenses used allow the patient to view the 
target clearly for it acts to verify that accommodation is held near the plane of the target. In 
a typical examination, the far cover test is usually performed with the patient's best distance 
correction. The near cover test is usually performed with the patient's habitual near 
correction. This may be the same lenses that were used in the far cover test, or it may be lenses 
that the examiner is considering prescribing for near use. 
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Since lighting affects accommodative response via pupil size and contrast, room illumination 
must be controlled when performing the cover test. The far cover test is typically performed 
under standard room illumination of approximately 12 to 15 foot-candles. When performing 
the near cover test, the overhead lighting is also turned on and is directed at the target. 
Typically, the cover test is performed with the patient fixating in primary gaze. Unless 
otherwise specified, the results should be interpreted with this assumption. In special 
circumstances, the examiner may wish to learn how the patient's phoria or tropia changes 
with various directions of gaze. This will further be explored when comitancy and the Parks' 
3-step are described later in the video. 
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Now that the basic concepts, testing sequence and techniques, and specific parameters to 
control have been defined, several advanced cover testing procedures will now be described. 
Prism Neutralization 
Assessing the magnitude of a phoria or tropia can be accomplished in several manners. For an 
experienced clinician, simply estimating the amount of movement seen during the cover testing 
sequence may be sufficient. There are other times, however, that a more accurate measurement 
is desired and for these situations a quick technique that can be used is prism neutralization. 
Essentially, the technique of prism neutralization consists of using prisms while performing 
the alternating cover test to neutralize the eye movements demonstrated by the patient. For 
example, an exo deviation calls for the prism to be oriented base-in, while an eso deviation 
requires a base-out prism to obtain neutralization. 
In this example, we see an exo deviation. Therefore, we know base-in prism will be required 
for angle neutralization. As low amounts of prism are initially used, we continue to see an exo 
deviation. However, as we increase the amount of prism, the magnitude of the movement 
decreases. If we continue to increase the amount of prism placed in front of the eye, 
neutralization will eventually be reached. Beyond that point, we will begin to see a reversal 
in the direction of the movement. 
Angle neutralization is most accurately performed by determining the amount of prism that 
gives a slight "with" motion and the amount that gives a slight "against" motion. In this 
example, 1~ gives a slight "with" motion and 146 gives a slight "against" motion .. By moving 
the prism bar between these two endpoints, the clinician can most easily assess the amount of 
prism that gives the best neutral point. This technique is called, "bracketing," and the amount 
of prism that gives the best neutralization is equivalent to the magnitude of the angle. In this 
case, it is 126 base-in, so the deviation is 126 exo. 
A second, but similar way that prisms can be used to neutralize a deviation is by asking the 
patient about their perception of the motion of the target as the ocduder is switched between 
eyes. If, for example, the patient initially reports the target moving in the same direction as 
the occluder is moved, an exo deviation is diagnosed and a base-in prism must be inserted to 
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neutralize the deviation. If the amount of the prism is increased above the magnitude of the 
deviation, the patient will report the target moving in the opposite direction as the occluder 
is moved. The amount of prism can then be decreased until the patient reports no motion of the 
target at which time the deviation is said to be neutralized. Thus, the magnitude of the 
deviation is equivalent to the amount of prism that was used to achieve neutralization. 
In summary, the most accurate neutralizations are made when the objective and subjective 
"neutrals" are bracketed. Less prism recreates slight motion of the original deviation, while 
more prism creates the motion opposite of the original deviation. 
Comitancy 
Comitancy refers to how the phoric or tropic posture varies when measured in various 
positions of gaze. Traditionally, there are nine important positions, termed "cardinal 
positions." These are: straight ahead, up, down, left, right, upper left, upper right, lower 
left, and lower right. If the patient demonstrates a relatively consistent posture in all 
positions of gaze, the deviation is described to be concomitant. On the other hand, if the 
posture changes by 5 prism diopters or more, the deviation is described to be noncomitant. The 
significance of classifying a deviation as concomitant or noncomitant is that it helps in 
determining the etiology of the deviation. Concomitant deviations are typically associated 
with some adaptive process whereas noncomitant deviations are typically associated with 
some form of restriction or muscular overaction. 
Patients demonstrating a noncomitant lateral deviation can be further classified as having an 
"A" or "V" pattern deviation. The "A" or "V" terminology refers to how the lateral deviation 
changes as the patient fixates in up gaze, primary gaze, and down gaze. 
To demonstrate this classification, let's look at some findings graphically. In this first 
example we see an "A" pattern eso deviation. This refers to a situation where the angle is 
relatively more eso on up gaze and relatively less eso on down gaze. It is important to note, 
however, that the terms "A" and "V" patterns refer strictly to the relative position of the 
eyes in up and down gaze. One could just as easily have an "A" pattern exo where the angle 
was relatively more exo on down gaze than up gaze. 
April 28, 1995 12 
In this next example, we see a graphical representation of a "V" pattern exo deviation. Note 
that the angle is relatively more exo on up gaze and becomes relatively less exo on down gaze. 
Now that the concept is understood, let's look at an example of how a clinician can use the 
cover test to classify a noncomitant deviation as an "A" or "V" pattern. 
Here we see an alternating cover test with the patient fixating in upper, primary and lower 
gaze (let clip run). Notice that the posture of the eyes exhibits a relatively lesser exo 
deviation on up gaze and a relatively greater deviation on down gaze. Thus, we have seen a 
typical "A" pattern exo deviation. 
Parks' 3-Step 
For patients who demonstrate a noncomitant vertical deviation, further testing is indicated so 
that its etiology can be identified. This is done through the use of a cover test sequence known 
as the Parks' 3-step method. 
Although it is theoretically possible that any deviation can be caused by a mechanical 
restriction, mis-inserted muscle, or a neuromuscular dysfunction, in reality, most noncomitant 
deviations are neuromuscular in origin. The Parks' 3 step sequence follows this assumption, 
and more specifically, assumes the deviation is caused by a paresis and not an overaction. 
Furthermore, this sequence assumes that the deviation is caused by a single, paretic extra-
ocular muscle. 
The basis behind the Parks' 3 step is examining how the magnitude of a vertical deviation 
changes with various positions of gaze. 
The first step in the sequence is to determine which eye is relatively hyper when the patient 
is fixating in primary gaze. In this particular example, we see that as the alternating cover 
test is performed with the patient fixating primary gaze, the right eye is relatively more 
hyper. The four possible paretic muscles that can leave a right hyper deviation are the right 
inferior rectus, right superior oblique, left superior rectus, and left inferior oblique. 
Next, the magnitude of the vertical deviation is compared with the patient gazing right and 
left. In this example, the right hyper deviation initially identified in step one appears to be 
relatively more hyper when the patient is looking in left gaze than in right gaze. Therefore, 
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we know the offending paretic muscle must be a primary depressor of the right eye when 
adducted or a primary elevator of the Jeft eye when abducted. The only remaining muscles 
that fit this description are the right superior oblique and the left superior rectus. 
Finally, the magnitude of the deviation is compared with the head tilted to the left and to 
the right. Again, the head tilt that increases the original hyper deviation is of particular 
interest. Here we see that there is a larger increase in the vertical deviation on right head 
tilt than on left head tilt. 
Diagnosing the paretic muscle in the third stage of the Parks' 3-step is more complex than the 
previous two stages. It stems from the fact that as the head is tilted, the body's natural 
response is to cyclorotate the eyes in an attempt to maintain a torsional position equivalent to 
the position of the eyes in primary gaze. 
Notice the nevus at about 7:00 o'clock on the limbus·. Now note that as the head is tilted about 
30° to the left, the nevus has shifted to about 7:30, or approximately 15° of rotation. Likewise 
as the head is tilted to the right about 30°, we see the nevus at about 6:30. Therefore, the 
rotation of the eyeball is significantly less than the head tilt, indicating an attempt to 
maintain primary alignment of the eyes as the head is tilted. 
Going back to our case example, we now know that on right head tilt--which showed the 
greatest vertical deviation-the right eye would be incyclorotated while the left eye would 
be excyclorotated. We can then assume that the paretic muscle is responsible for either 
incyclorotating the right eye or excyclorotating the left eye. Since the left superior rectus does 
not excydorotate the left eye and the right superior oblique does incyclorotate the right eye, 
we can identify the right superior oblique as the paretic muscle. Let's take another look at the 
Parks' 3-step sequence in its entirety. 
Now after having viewed this instructional video, we hope you have gained a better 
understanding of how to perform and interpret the cover test. 
Several examples will now be presented in this portion of the video so that you may test your 
knowledge and understanding of the cover test. ... 
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